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ੳ͔Βɺ(a) ω = 7.5 ʹΑΔ 2 ࣍஗ΕཁૉͷΈɺ(b) ω = 15ʹΑΔ 2 ࣍஗ΕཁૉͷΈɺ







࣮ݧͷ݁ՌɺԻ੠ѫࡰΛ൐Θͳ͍৔߹Ͱ͸ɺ(b) ω = 15ʹΑΔ 2࣍஗ΕཁૉͷΈɺ(c)
ω = 15 ʹΑΔ 2 ࣍஗ΕཁૉʹΉͩ࣌ؒཁૉ (τʹ 0.1) Λ෇Ճͨ͠Ϟσϧɺ(a) ω = 7.5
ʹΑΔ 2 ࣍஗ΕཁૉͷΈɺͷॱʹ޷·ΕΔ͜ͱ͕ࣔ͞Ε͍ͯΔɻ
·ͨɺԻ੠ѫࡰΛ൐͏৔߹Ͱ͸ɺ(c) ω = 15 ʹΑΔ 2 ࣍஗ΕཁૉʹΉͩ࣌ؒཁૉ



























































Δɻ༂౓࠷খϞσϧͰͷ࣌ࠁ sʹ͓͚Δ଎౓ V (s)͸ɺࣜ (2.5) ΑΓٻΊΒΕΔ࠷ߴ଎
౓ vmaxͱಈ࡞࣌ؒ tf ͔Βࣜ (2.6) Ͱද͞ΕΔɻͨͩ͠ r0͸࢝఺֯౓ɺrf ͸ऴ఺֯౓





















  Sholder (Y-axis rotation)
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(rf − r0) (2.5)
V (s) = vmax
16
t4f
(s4 − 2tfs3 + t2fs2) (2.6)










ࡰΑΓ 0.3 ඵૣ͘։࢝͢Δ͜ͱ͕༗ޮͰ͋Δͱࣔ͞Ε͍ͯΔ͜ͱ͔Βɺ(a) Ի੠ѫࡰ͕
ख෦ಈ࡞ΑΓ 0.3 ඵૣ͘։࢝ɺ(b) Ի੠ѫࡰͱख෦ಈ࡞͕ಉ࣌ʹ։࢝ɺ(c) ख෦ಈ࡞͕
Ի੠ѫࡰΑΓ 0.3 ඵૣ͘։࢝ɺͷ 3 ͭͷϞʔυΛ༻ҙͨ͠ɻ࣮ݧ෩ܠΛਤ 2.9ʹࣔ͢ɻ

































ϩϘοτͷݱࡏҐஔΛR(t) (Rx(t), Ry(t), Rz(t))ɺ໨ඪҐஔΛP (t) (Px(t), Py(t), Pz(t))
ͱ͠ɺX࣠ํ޲ͷॏΈ܎਺ αx(t)Λ (2.7)ࣜ∼(2.9)ࣜʹΑΓࢉग़͠ɺ໨ඪҐஔ Px(t)Λ
(2.10)ࣜʹΑΓࢉग़͢Δɻ͜ΕʹΑΓɺϩϘοτ͸׬શʹ௥ैಈ࡞ʹҠߦ͢Δ͜ͱ͕ͳ
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ಉ༷ʹ Y, Z࣠ʹؔͯ͠΋ɺͦΕͧΕʹॏΈ܎਺αy(t), αz(t)Λ༻͍ͯࢉग़͢Δɻͨͩ͠









0 : (D2 − δx(t)) ≤ 0)
1−
√
1− D2 − δx(t)
D2
: (D2 − δx(t)) > 0)
(2.8)





αxa(t) : (αxa(t) ≥ αxb(t))
αxb(t) : (αxa(t) < αxb(t))
(2.9)
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Y = 0.299R + 0.587G+ 0.114B
Cr = 0.500R− 0.419G− 0.081B























































Tip positin of hand presumed from the inputted image
Fingertip position calculated from the model





















Proposed method Only image processing
X axis 3.38 11.82
Y axis 2.18 6.25
Z axis 3.42 12.13
X axis 1.86 (±1.01) 7.10 (±3.42)
Y axis 1.00 (±0.63) 3.87 (±1.61)





























































πi = Const. (= Total : 100)
Bradley-TerryϞσϧʹΑΓಘΒΕͨ޷·͠͞ πΛਤ 3.5ʹࣔ͢ɻਤΑΓϞʔυ (b)
͕࠷΋ߴ͘ධՁ͞Ε͍ͯΔ΋ͷͷϞʔυ (a)ͱͷؒʹ͸΄ͱΜͲࠩ͸ݟΒΕͳ͔ͬͨɻ
͜ͷ͜ͱ͔ΒɺϞʔυ (a)ͱ (b)͕ߴ͘ධՁ͞Ε͍ͯΔ͜ͱ͕෼͔Δɻ 7ஈ֊ධՁͷ݁
Ռͱͯ͠ɺฏۉ஋ͱඪ४ภࠩɺ͓Αͼ Friedmanͷ෼ࢄ෼ੳ๏ʹΑΔ༗ҙࠩΛਤ 3.6ʹ
ࣔ͢ɻਤΑΓʮ҆৺ײʯͷ߲໨ʹ͓͍ͯɺϞʔυ (a)ͱ (b)͕Ϟʔυ (c)ΑΓߴ͘ධՁ
͞Εɺͦͷؒʹ͸༗ҙਫ४ 5%ͷ͕ࠩೝΊΒΕͨɻ͔͠͠ͳ͕ΒɺϞʔυ (a)ͱ (b)ͷ
ؒʹ͸શͯͷ߲໨ʹ͓͍ͯ༗ҙͳ͕ࠩݟΒΕͳ͔ͬͨɻ·ͨɺ͜ͷϞʔυ (a)ͱ (b)Ͱ
ද 3.2 Ѳखཁٻಈ࡞ϞσϧͷධՁ࣮ݧʹ͓͚ΔҰରൺֱ݁Ռ
(a) (b) (c) Total
(a) 32 46 78













































＊: P < 0.05
(a) (b) (c)
(a) (b) (c)(a) (b) (c)

















ͩ࣌ؒ τΛมԽͤͨ͞ 3ͭͷϞʔυ༻ҙͨ͠ɻ3ͭͷϞʔυ͸ (a)2࣍஗Εཁૉ (ω = 15)
ͷϞʔυɺ(b)2࣍஗ΕཁૉͱΉͩ࣌ؒཁૉ (ω = 15, τ = 0.1)ͷϞʔυɺ(c)2࣍஗Εཁ
ૉ (ω = 7.5)ͷϞʔυͷ 3ͭΛ༻ҙͨ͠ɻ͜ΕΒͷϞʔυ͸ਓؒಉ࢜ͷѲखಈ࡞ͷղੳ
ʹج͍ͮͨ΋ͷͰ͋Γɺਓؒͱಉ͡αΠζͷѲखϩϘοτγεςϜΛ༻͍ͨධՁ࣮ݧ
Ͱ͸Ի੠ѫࡰΛ൐Θͳ͍৔߹ʹ͸Ϟʔυ (a)͕޷·ΕɺԻ੠ѫࡰΛ൐͏৔߹ʹ͸Ϟʔυ













(a) (b) (c) Total
(a) 18 40 58
(b) 42 38 80
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ਤ 3.7 ѲखԠ౴ಈ࡞ϞσϧͷධՁ࣮ݧʹ͓͚Δ޷·͠͞
7ஈ֊ධՁͷ݁Ռͱͯ͠ɺฏۉ஋ͱඪ४ภࠩɺ͓Αͼ Friedmanͷ෼ࢄ෼ੳ๏ʹΑΔ
༗ҙࠩΛਤ 3.8ʹࣔ͢ɻਤΑΓɺʮ଎͞ʯͷ߲໨Ͱ͸Ϟʔυ (a)ͱ (b)͸Ϟʔυ (c)Α
Γߴ͘ධՁ͞Εɺͦͷؒʹ͸༗ҙਫ४ 5%ͷ͕ࠩೝΊΒΕͨɻ͞Βʹɺʮ҆৺ײʯͷ߲











































(a) (b) (c) (a) (b) (c)





＊: P < 0.05
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[3.8] M. Jindai, T. Watanabe, S. Shibata and T. Yamamoto: Development of a hand-
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Ήͩ࣌ؒ τ ͕ 0ͱ͸ɺѲखΛٻΊΔଆͷख෦ಈ࡞ͱɺѲखʹԠ͡Δଆͷख෦ಈ࡞ͷ։
࢝λΠϛϯά͕΄΅ಉ࣌Ͱ͋Δ͜ͱΛҙຯ͍ͯ͠Δɻ
ਓؒಉ࢜ͰͷԻ੠ѫࡰΛ൐Θͳ͍৔߹ͷѲखԠ౴ಈ࡞ͷݻ༗ৼಈ਺ ωͱΉͩ࣌ؒ τ
ΛɺώετάϥϜͱͯ͠ਤ 4.4ɺ 4.5ʹࣔ͢ɻਤ 4.4ΑΓɺݻ༗ৼಈ਺͸ ω = 6Λ௖఺
ͱ͢Δ෼෍ʹͳ͍ͬͯΔɻ·ͨɺਤ 4.5ΑΓɺΉͩ࣌ؒ͸ τ = 0.0 ∼ 0.6ͷൣғʹ༗ޮ
σʔλͷ 90%Ҏ্͕෼෍͍ͯͨ͠ɻ
·ͨɺԻ੠ѫࡰΛ൐͏৔߹ͷѲखԠ౴ಈ࡞ͷݻ༗ৼಈ਺ωͱΉͩ࣌ؒ τΛਤ 4.6ɺ 4.7
ʹࣔ͢ɻਤ 4.6ΑΓɺԻ੠ѫࡰΛ൐Θͳ͍৔߹ͱಉ༷ʹݻ༗ৼಈ਺͸ω = 6Λ௖఺ͱ͢
Δ෼෍ʹͳ͍ͬͯΔɻ·ͨɺਤ 4.7ΑΓɺԻ੠ѫࡰΛ൐Θͳ͍৔߹ͱಉ༷ʹΉͩ࣌ؒ͸
τ = 0.0 ∼ 0.6ͷൣғʹ༗ޮσʔλͷ 90%Ҏ্͕෼෍͍ͯͨ͠ɻ
















 Second-order lag element 




































 Second-order lag element 





























































Ϟσϧͷݻ༗ৼಈ਺͸ɺ࠷΋ස౓͕ߴ͍ ω = 6 Λ࠾༻ͨ͠ɻ·ͨɺΉͩ࣌ؒ͸Ի੠ѫ
ࡰΛ൐͏৔߹ʹ͓͍ͯ࠷΋ස౓͕ߴ͍ τ = 0.3ɺٴͼશମͷ 90%Ҏ্͕෼෍͍ͯͨ͠ൣ
ғʹ͓͚Δɺ྆ۃͱͳΔ τ=0.0ɺ0.6Λ࠾༻ͨ͠ɻ
















(a) (b) (c) Total
(a) 50 56 106
(b) 10 54 64
(c) 4 106
Λਤ 4.10ʹࣔ͢ɻϞσϧ͸ద߹౓ݕఆٴͼ໬౓ൺݕఆʹΑΓغ٫͞Εͣɺ޷·͠͞ π




ఆͨ݁͠ՌͰɺ** ͸༗ҙਫ४ 1%Λࣔ͠ɺ* ͸༗ҙਫ४ 5%ͷ༗ҙࠩΛࣔ͢ɻFriedman
ͷ෼ࢄ෼ੳ๏ͱ͸ɺϊϯύϥϝτϦοΫݕఆͷҰͭͰɺଟมྔղੳΛߦ͏͜ͱ͕Ͱ͖Δ
ݕఆͰ͋ΔɻਤΑΓʮѲख͠΍͢͞ʯͷ߲໨ͰϞʔυ (a) ͱ (c) ͷؒʹ༗ҙਫ४ 1%ͷ
༗ҙ͕ࠩೝΊΒΕɺϞʔυ (a)͕ߴ͘ධՁ͞Εͨɻʮ଎͞ʯͷ߲໨ͰϞʔυ (a)ͱ (c)ͷ
ؒʹ༗ҙਫ४ 1%ͷ༗ҙ͕ࠩɺ(b) ͱ (c) ͷؒʹ༗ҙਫ४ 5%ͷ༗ҙ͕ࠩೝΊΒΕɺϞʔ
υ (a) ͱ (b) ͕ߴ͘ධՁ͞Εͨɻʮ҆৺ײʯɺʮஸೡ͞ʯͷ߲໨Ͱ͸༗ҙͳࠩ͸ೝΊΒΕ
– 45 –
ୈ 4ষ ਓؒͷ઀ۙΛ൐͏Ѳखಈ࡞Λੜ੒͢ΔখܕѲखϩϘοτγεςϜ














































ਤ 4.11 Ի੠ѫࡰΛ൐Θͳ͍ѲखԠ౴ಈ࡞ϞσϧͷධՁ࣮ݧʹ͓͚Δ 7ஈ֊ධՁ݁Ռ






(a) (b) (c) Total
(a) 29 45 74
(b) 31 48 79
(c) 15 2712










࠷΋ߴ͘ධՁ͞Εɺ͍࣍Ͱ (a) ɺ(c) ͷॱͰ޷·Ε͍ͯΔ͜ͱ͕Θ͔ΔɻԻ੠Λ൐͏৔
߹ʹ͓͚ΔɺʮѲख͠΍͢͞ʯɺʮ଎͞ʯɺʮ҆৺ײʯɺʮஸೡ͞ʯͷ 4߲໨ʹ͍ͭͯ 7ஈ֊
ͷ׭ೳධՁΛߦͬͨ݁ՌΛਤ 4.13ʹࣔ͢ɻ
׭ೳධՁͷ݁ՌΑΓɺʮѲख͠΍͢͞ʯͷ߲໨ͰϞʔυ (b) ͱ (c) ͷؒʹ༗ҙਫ४
1%ͷ༗ҙ͕ࠩೝΊΒΕɺϞʔυ (b) ͕ߴ͘ධՁ͞Εͨɻʮ଎͞ʯͷ߲໨ͰϞʔυ (a) ͱ
(c) ɺ(b) ͱ (c) ͷؒʹ༗ҙਫ४ 1%Ͱ༗ҙ͕ࠩೝΊΒΕɺϞʔυ (a) ͱ (b) ͕ߴ͘ධՁ
͞Εͨɻʮ҆৺ײʯɺʮஸೡ͞ʯͷ߲໨ʹ͓͍ͯ͸༗ҙͳࠩ͸ೝΊΒΕͳ͔ͬͨɻ·ͨɺ











































































































































































































































·͠͞ πͷଥ౰ੑ͕อূ͞ΕͨɻਤΑΓϞʔυ (b) ͕࠷΋ߴ͘ධՁ͞Εɺ͍࣍Ͱ (a) ɺ
(c) ͷॱͰ޷·Ε͍ͯΔ͜ͱ͕Θ͔Δɻ
ද 4.3 Ѳखཁٻಈ࡞ͷ։࢝λΠϛϯάͷධՁ࣮ݧʹ͓͚ΔҰରൺֱ݁Ռ
(a) (b) (c) Total
(a) 11 52 63
(b) 49 57 106
(c) 8 113




















































ਤ 4.20 Ѳखཁٻಈ࡞ͷ։࢝λΠϛϯάͷධՁ࣮ݧʹ͓͚Δ 7ஈ֊ධՁ݁Ռ
7ஈ֊ධՁͷ݁ՌΛਤ 4.20ʹࣔ͢ɻਤ͸ɺඃݧऀͷ 7ஈ֊ධՁʹ͓͚ΔධՁͷฏۉ
஋ͱඪ४ภࠩΛ͍ࣔͯ͠Δɻ
׭ೳධՁͷ݁ՌΑΓɺʮѲख͠΍͢͞ʯͷ߲໨ͰϞʔυ (a) ͱ (c) ͷؒʹ༗ҙਫ४
5%ͷ༗ҙ͕ࠩɺ(b)ͱ (c) ͷؒʹ༗ҙਫ४ 1%ͷ༗ҙ͕ࠩೝΊΒΕɺϞʔυ (a) ͱ (b)
͕ߴ͘ධՁ͞Εͨɻʮ଎͞ʯͷ߲໨ͰϞʔυ (b) ͱ (c) ͷؒʹ༗ҙਫ४ 1%ͷ༗ҙ͕ࠩ
ೝΊΒΕɺϞʔυ (b) ͕ߴ͘ධՁ͞Εͨɻʮ҆৺ײʯͱʮஸೡ͞ʯͷ߲໨ͰϞʔυ (a)
ɺ(b)ͱ (c)ͷؒʹ༗ҙਫ४ 1%Ͱ༗ҙ͕ࠩೝΊΒΕɺϞʔυ (a)ͱ (b)͕ߴ͘ධՁ͞Ε

































΍͢͞ʯɺʮ଎͞ʯɺʮ҆৺ײʯɺʮஸೡ͞ʯͷ 4߲໨ʹ͍ͭͯ 7ஈ֊ධՁʢதཱ 0ʣʹΑΓ









(a) (b) (c) Total
(a) 6 39 45
(b) 54 57 111
(c) 21 243




















































Ϟʔυ (b) ͱ (c) ͷؒʹ༗ҙਫ४ 1%·ͨ͸ 5%Ͱ༗ҙ͕ࠩೝΊΒΕ (b) ͕ߴ͘ධՁ͞
Εͨɻ·ͨɺϞʔυ (a) ͱ (b) ͷؒʹ͸શͯͷ߲໨ʹ͓͍ͯ༗ҙͳࠩ͸ೝΊΒΕͳ͔ͬ











































ཱ 0ʣʹΑΓධՁͤͨ͞ɻඃݧऀ͸ 18∼24ࡀͷஉঁֶੜ 30ਓͰ͋Δɻ
ຊ࣮ݧʹ͓͚ΔɺʮѲख͠΍͢͞ʯɺʮ(ϩϘοτ͕)ѲखʹԠͯ͘͡Ε͔ͨʯɺʮ(ϩϘο



































































[4.3] ߴ໺ ੓੖ɿৄઆ ϩϘοτͷӡಈֶʀOhmsha, (2004).
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Robotics and Mechatronics, Vol.20, No.4, pp.650-659, (2008).
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[4.6] ਆ୅ॆɼ౉ล෋෉ɼࣲా࿦ɼࢁຊஐنɿࢹઢఏࣔΛߟྀͨ͠Ѳखཁٻಈ࡞Ϟσϧ















































































































Velocity of  shoulder















































































































































ಘΒΕͨͨΊɺ ઀ۙ଎౓͸ 700 mm/sͱͨ͠ɻͦͯ͠ɺ׈Β͔ʹఀࢭ͢ΔͨΊʹɺಈ
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(a) (b) (c) Total
(a) 19 26 45
(b) 41 38 79
(c) 34 5622




















































ਤ 5.14 ઀ۙఀࢭͱख෦ಈ࡞ͷ։࢝λΠϛϯάͷධՁ࣮ݧʹ͓͚Δ 7ஈ֊ධՁ݁Ռ
σϧͷ݁Ռͱ΋Ұக͢Δ΋ͷͰ͋Δɻ·ͨɺʮஸೡ͞ʯͷ߲໨ͰϞʔυ (a) ɺ(b) ͕ (c)
ʹର͠ߴ͘ධՁ͞Εɺͦͷؒʹ͸༗ҙਫ४ 1%Ͱ༗ҙ͕ࠩೝΊΒΕͨɻʮੜ໋ײʯͷ߲
໨ͰϞʔυ (b) ɺ(c) ͕ (a) ʹର͠ߴ͘ධՁ͞Εɺͦͷؒʹ͸༗ҙਫ४ 1%͓Αͼ 5%ͷ





























͸ 0.3ඵఔ౓Ͱ͋Δ͜ͱ͕ใࠂ͞Ε͍ͯΔ [5.7, 8, 9]ɻΑͬͯɺ0.3ඵະຬͷͣΕͰ͸ɺ
ಈ࡞ʹؔ͢ΔλΠϛϯάͷධՁ͕େ͖͘มԽ͠ͳ͍ͱߟ͑ΒΕΔɻͦͷͨΊɺ࣮ݧͰ
͸ख෦ಈ࡞ͱԻ੠ѫࡰΛ։࢝͢ΔλΠϛϯάΛมԽͤͨ͞ 3ͭͷϞʔυΛ༻ҙͨ͠ɻ3















·͠͞ πͷଥ౰ੑ͕อূ͞ΕͨɻਤΑΓϞʔυ (b) ͕࠷΋ߴ͘ධՁ͞Ε͍ͯΔ΋ͷͷ
Ϟʔυ (c) ͱͷؒʹ͸େ͖ͳࠩ͸ݟΒΕͳ͔ͬͨɻ
7ஈ֊ධՁͷ݁Ռͱͯ͠ɺฏۉ஋ͱඪ४ภࠩɺٴͼ Friedmanͷ෼ࢄ෼ੳ๏ʹΑΔ༗
ҙࠩΛਤ 5.16ʹࣔ͢ɻਤΑΓʮஸೡ͞ʯͷ߲໨ʹ͓͍ͯɺϞʔυ (c) ͕ (a) ΑΓߴ͘
ධՁ͞Εɺͦͷؒʹ༗ҙਫ४ 5%Ͱ༗ҙ͕ࠩೝΊΒΕͨɻ͔͠͠ͳ͕ΒɺϞʔυ (b) ͱ
(c) ͷؒʹ͸શͯͷ߲໨ʹ͓͍ͯ༗ҙͳ͕ࠩݟΒΕͳ͔ͬͨɻ͜ͷϞʔυ (b) ͱ (c) ͸
Bradley-Terry Ϟσϧʹ͓͍ͯߴ͘ධՁ͞Εɺ7ஈ֊ධՁͷશͯͷ߲໨ʹ͓͍ͯ΋ߠఆ
ද 5.2 Ի੠ѫࡰͱख෦ಈ࡞ͷ։࢝λΠϛϯάͷධՁ࣮ݧʹ͓͚ΔҰରൺֱ݁Ռ
(a) (b) (c) Total
(a) 16 28 44
(b) 44 29 73
(c) 32 6331






























































































































































































































ϧͰ͋Δࣜ (5.1)Λ༻͍ɺࣜ (5.1)தͷϑΟοςΟϯάύϥϝʔλ Tf , ΔrΛٻΊΔɻ͜
͜ͰɺTf , Δr͸ɺѲखಈ࡞ͷಈ࡞͓࣌ؒΑͼҠಈྔͰ͋Δɻ͜ͷ݁Ռɺ2ͭͷ༂౓࠷
খϞσϧͷલ൒෦෼ͷಈ࡞࣌ؒ Tf ͕ٻΊΒΕΔɻͦͯ͠ɺਪఆ͞Εͨ Tf ͔ΒѲखཁ











(t4 − 2 · Tf · t3 + T 2f · t2) (5.1)
Tmax =
Tf
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(a) (b) (c) Total
(a) 6 9 15
(b) 54 30 84
(c) 51 8130









ҙࠩΛਤ 5.25ʹࣔ͢ɻਤΑΓ͢΂ͯͷ߲໨ʹ͓͍ͯɺϞʔυ (b) ͱ (c)͕ (a) ΑΓߴ
͘ධՁ͞Εɺͦͷؒʹ༗ҙਫ४ 1%͓Αͼ 5%Ͱ༗ҙ͕ࠩೝΊΒΕͨɻ͔͠͠ͳ͕Βɺ
Ϟʔυ (b) ͱ (c) ͷؒʹ͸શͯͷ߲໨ʹ͓͍ͯ༗ҙͳ͕ࠩݟΒΕͳ͔ͬͨɻ͜ͷϞʔ








































































(a) (b) (c) Total
(a) 16 28 44
(b) 44 43 87
(c) 32 4917















·͠͞ πͷଥ౰ੑ͕อূ͞ΕͨɻਤΑΓϞʔυ (b) ͕࠷΋ߴ͘ධՁ͞Ε͍ͯΔ͜ͱ͕
Θ͔Δɻ 7ஈ֊ධՁͷ݁Ռͱͯ͠ɺฏۉ஋ͱඪ४ภࠩɺٴͼFriedmanͷ෼ࢄ෼ੳ๏ʹ
ΑΔ༗ҙࠩΛਤ 5.27ʹࣔ͢ɻਤΑΓʮѲख͠΍͢͞ʯɺʮஸೡ͞ʯͷ߲໨ͰϞʔυ (b)












































ਤ 5.27 ख෦ಈ࡞ͱԻ੠ѫࡰͷ։࢝λΠϛϯάͷධՁ࣮ݧʹ͓͚Δ 7ஈ֊ධՁ݁Ռ
ͷ߲໨ͰϞʔυ (b) ͕ (a) ʹର͠ߴ͘ධՁ͞Εɺͦͷؒʹ͸༗ҙਫ४ 1%͓Αͼ 5%ͷ
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߹Ͱ͸ɺω = 6ͷ 2࣍஗Εཁૉɺτ = 0.0ͷΉͩ࣌ؒཁૉʹΑΔಈ࡞͕޷·ΕɺԻ੠Λ
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